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SCOPE OF WORK OF CCONTRACT

"The Contractor in consultation and cooperation witi the Govexrnment,
shall fumish the facilities, personnel and other services as may be required
to conduct and administer researc;: on an environmental instrument package for

ivil Defense shelters.

“The Contrector shall study and explore the requirements for eaviron-
mental measurements, evaluate methods of measurement and available instrumeats
with respect to cumplexity, reliability, cost and desirable modifications, and
prepare sypecifications for en instrument packace that i1s reliable, economical
and sultabie for use with little training. The environmental iustrument package
shall be used for the detection of the exiatence of unsatisfactory environmental
conditions in she.ters sas mRY be required by measuring temperature, humidity,
{illurirations, noise, oxygen concentration and the presence of noxicus gases such

as cerbon dioxide, curbon monoxide, hydrogen and hydrocarhon vapors.

“The Contractor shall determine the adequacy of inetructions for use
and informmtion for interpreting instrument readings, and shall determine the
requirements for packing and storing the instrament",

Within the above quoted "Scope of Work of “ontract” it was determined
that reconmendations '"re 0 be developed covering the following areas:

1. environment=l condi‘lons that constitute potential hazards and
those that do not.

2. the allowab.e tolerance limdts of the hazardous conditions

3. hazards which are or are not, self-evident before their letnal
limits are reached

b, suitable techniques and instruments o monitor the hazards

5. specifications for procurement of instrument packages for three
sises of shelter

6. sdegquacy of instruction materisl for use by inerperienced
personnel

T. modificaticins and improvements to existing instrumentation.




APPROACH

The research under this contract was divided intec the following tusks:

1.

2.

3.

Conault with authorities and review the literature on the selection
of hagardous conditions.

Review and evaluate the literature with reference to the physiologlcal
agpects of hazard exposure.

Reaviow and evaluste the litersture with reference to deteciion tech-
nfques { r the hagzards.

3
S0)4~tt manufaciuzers 2aformation and evalwatle same for suitable
instrmmentation.

furchase, test, and evaluvate sample instruments.

RFecommend and write specifications for thres sizes of instrument
packages.

It vas assumed, in this study, that three sizes of imstrument packages
would be yequired: Type I for more than 1000 occupants, Type II for 10-1000
occupants, and Type III for less than 10 occupants, The cost and complexity

of each would be in relation to the numver of people within the shelter.
it vas assumed that the time-in-shelter woula be two weeks with effective sealing

of the ahelter during the first twenty four hours.

A reviev of research and tests dealing with (lhis eyea of interest shows:

.

The components of an environmsnt that may decome dangerous and that

will require momitoring devices are temperatur=, relative humidity, differentia’

predsure; the comcentrations of oxygen, cardon dioxide, carbon monoxide, nitrogen

dioxide, hydrogen, ana hydrocarbon vapors in toxic and explosiwve concentretions,

2.

The tolerance levels of these components are time-dependant. They are,

for a fourteen day exposure:

8. tempereture and relative humidity (interrelated) - from T{or and
100§ relative husddity to 112°F and 104 relative husidity upper
1wit, to 52°F and 108 - 100§ relstive humidity lover limit.

Furthey,
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b, differeatienl pressure (for shelter pressurizing only) - 0.2 W.G.

e, oxygen concentration 134 to 66% by volume

d. carbon dioxide copcentration 5,000 ppm
e. carbon monoxide concentration 20 ppm
f. nitrogen diowide concentration S5 ppm
g. hydrocarbon wapor concentration. toxic - 100 ppm

. hyd-ocarbon vapor concentration, explosive - 30,000 ppm

Design ranges for scnitoring instruments are:

&. temperature - 25017‘ to 12501'-’

b, relative humidivy - 0 to 100% relative humidity
¢c. differential pressure - O to 2.0" W.G.

d. oxygen - 0 to 25% by volume

e. carbon dioxide - 0.5% to 5.09 by volume

f. carbon monoxide - 5 to 100 ppm

g. nitrogen dioxide - 2 to 10 ppm

h. hydrocarbon vapor, texic - 25 to 100 ppm

i. hydrocarbon vspor, explosive 0 %o 100% concentraticu.

Detection techniques sulted to shelter requirements and psrsonnel

8. temperature measurement, a liquid in glass or differeatial
expanision thermometor

b, relative humidity measurement, a sling psychromster or vnimml
mem "ane hygrometer

c. differential press.v messurewut, a liquid f.'led manometer
or slack diaphragm gauge

d. oxygen con.tmtration, & torsional magnetic susceptability
Ypr or depolarization cell 4ype indicator

e, toxic gas concentrations, glass tube indicators

f. explosive vapcr concentyuiions, a thermal combustion indicator.
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5. Instrument packages for the ...ree sizes of shelter have been
svaluated. & procurement specification for cach will ipclude -

a. Type I Shelter - a bimet:l thermometer, an eaniml membrane
hygrometer, a U-iube manometer, a susceptabllity type ~ygen
detector, a therma! comdbustion type exp.czive :1ipor detector,
and separate gleass tube indicators for carbon monoxide, carbton
dioxide, nitrogen dioxide, and toxic hydrc-arbon vapors,

. Type II Shelter - a bimetal thermometer, a sling psychrometer,
a U-tube manometer, an Orsat Type oxygen detector, a thermal
combustion type explosive vapor detector, and separete gla
tube indicators for carbon monoxide, carbon dioxide, nitrogen
dloxide, and toxic hydrocarbon vapors.

c. Type IIT helter - a sling psychrometer and glass tube detectors
for carboen monoxide and carbon dioxide.

%m MM

revisions to existing equipm.t relate to. «

(0 W ;
J
Attach brief o)en.ttng instructions %o the body of the .evice
Oalibrated sgalse with saximm allowable concentrations marked,

f A
/’}Lﬁ- / sbouid b integral part of each device

M mﬂ’:nticipaud accuracy of readings w.th correction factors
Lo for temperature and altitude

T ) murun,

Extend spblf life of glass tube indicators to five years {f possible.
Package .M mterials and even the eatire device, in an airtight plastic
jrotect components from deteriorating vapors.

(le"ﬂ‘hr
Standardise glass tube size, gas flov rate and gas flov volume for

tbes of similar sature. If this is dons; then a single air mover of wuiversal
design cen de used with an overall saving in cost.
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* | m. Effective Temperature Indicatvs, A device can be made that
will 1né§>rpom*e the effects of temper~ture gnd humicity in o single indice-
tion of Effective Temperature. It is self contained, requires no power and
continuously in operation. The device could replace both the thevmome .er and
nygrometer in Shelter Packagés at a saving in cost.

o

. b Pilament Type Rygrometer., The filament or nair hygrometer s
lird ted in use by the fragile nature o/;»*the sensing element. It is recommended
that the hair element be replaced by a plastic strip simllar to those used in
present da) ommercinl humidistats.

- -

~ ., dg. Glass Tube Mor mqge;:‘ Glass tube detectors are available

for all other gases of interest in ak’)glber work except oxygen. J% is recomuended
that development of such a tube be €arried out for a detection renge of 5% to
25% concentration. T

v - . 4, Csrbon Dicxide Detectoxj A unique method is under investigation
for measuring carbon dioxide in air on a continuous basis. It uses the vater
ioniszation principle and has potential as & small, ipexpenszive device. Devel-

opmsnt of such a device for shelte 4se should be encouraged.
- [P /
) Y . Pxposure Debectors.eA/very interesting detector for carbon

mohoxide 1s presently made that lLas all the features of an ex-2llent shelter
instrument. It 18 very small (a dczen it in the pocket) and requires ouly a
sealed envelope to be opened. Exposure of a chemical to the gas changes the
chemical'’'s color. Unfortunately, tne device is Qualitative, not quantitative,
s0 that a true hazard eviluation is difficult. It i3 recommended that devel-
opment of a device of this charmacter be carried out, one that might have several
chesical sections, each sensitive to a different concentration of gas. What-
ever direction is taken, the present device illustrates that the problem can
b= solved,




